This paper aimed to evaluate the genetic diversity of upland rice varieties, determine the components that contributes most to productivity and evaluate the yield of varieties grown in conventional and organic farming systems. The experiment was carried out during the
Introduction
The rice growth in Brazil has been realized in an upland and lowlands (Alvarez et al., 2012) . The upland cultivation is the most representative when the number of states is taken in consideration, with higher production at the the midwest region of Brazil (EMBRAPA ARROZ E FEIJÃO, 2016).
In the Santa Catarina state, the upland rice can be produced throughout the state.
Nowadays 400 ha are been cultivated, with the grain yield about of 1900 kg ha -1 (EMBRAPA ARROZ FEIJÃO, 2016) . This crop has been replaced by other crops, due to the low yield and profitability, mainly due to the lack of adopted varieties to these growing conditions.
The state is characterized by the predominance of family growers, and the rescue of local varieties represents an alternative for these growers, as well as studies that could identify productive varieties, with good quality and adapted to cultivation of the region, both under conventional and organic systems. The conventional farming system uses synthetic fertilizers and pesticides derived from nonrenewable energy sources and is a nonsustainable production model. The organic system is based on specific production standards that establish sustainable structures from the social, ecological, and economic point of view.
Com. Sci., Bom Jesus, v.9, n.1, p.70-80, Jan./ Mar. 2018 Productivity is a complex character, resulting from the expression and association of different components, which should be considered in variety selection (Amorim et al., 2008) . In rice, it is defined by the number of panicles per area, number of grains per panicle and grain weight (Marchezan et al., 2005) . The variety yield also depends on the conditions offered for its development (Menezes et al., 2011) , so the evaluation of the performance of the varieties based on only one year and one local of cultivation may be inefficient due to the variability of response to the local environmental conditions according to the years and growing seasons. In this way, the presence of interaction between the locations, years and seasons of cultivation is expected (Cargnelutti Filho et al., 2006) .
It is known that there is great genetic diversity and different varieties cultivated in the world. However, the use of local varieties of rice is limited and has been replaced by improved cultivars with a smaller genetic base, limiting the use of biodiversity in a sustainable way.
Considering that the cultivation of local varieties provides the conservation of the genetic resources, it is necessary to study and characterize these materials according to the agronomic interests and climate influences in the different years of cultivation, making feasible the use by the growers of the region. The aim of this study was to evaluate the genetic diversity among upland rice varieties, determine the yield components that contribute most to productivity, and to evaluate the varieties yield in conventional and organic growing systems.
Material and Methods
The experiments were conducted during the following crop years: 2011/2012, 2012/2013 and 2013/2014 (vintages In the obtained results, the normality and homogeneity of variances were evaluated. Based on the tests, it was necessary to apply the √ transformation to the variables emergence, tillering, flowering, cycle, number of viable panicles, panicles m 2 , and number of grains per panicle. Also the arc-sine transformation was applied to the variable percentage of full grains. The results were submitted to variance analysis by the F´s test and the means of the varieties were compared using the Scott-Knott´s test, and among the cultivation systems by the Tukey´s test. The comparison of the yield of the local varieties with the commercial varieties was performed using the Dunnett´s test. In order to evaluate the degree of association of yield components and agronomic traits with productivity and to measure the relative importance of each variable on yield in the 1 st crop year, path analysis was performed according to a causal diagram in two chains, where productivity was considered as the basic variable. In the first chain the components of the yield were considered as primary variables and in the second the other variables were considered as secondary variables. The varieties were grouped according to the Tocher optimization method, taking as a measure of dissimilarity the generalized distance of Mahalanobis and the relative importance of the characters was determined based on the Singh´s methodology (1981) . The analyses were conducted with the aid of the GENES software (Cruz, 2008) . For all performed tests, a minimum significance level of 5% was considered. The mean yield of the varieties was 2.303 kg ha -1 , higher than the mean yield achieved in the Santa Catarina State (1.400 kg ha -¹ ). Higher yields were observed for the varieties 'Piriquito' (4.106 kg ha -1 ), 'Argentino' (3.638 kg ha -1 ), 'Gomes' (3.367 kg ha -1 ) and 'Camilo' (3.361 kg ha-¹) ( Table 1 ). The mean yield was also higher than the observed by Gonçalves et al. (2011) , with 17 local upland rice varieties at the west region of the Santa Catarina State, Brazil, where the mean observed was 1.720 kg ha -1 . It is possible that those differences were attributed to the additional irrigation applied in this present research. Other authors related that the occurrence of hydric deficiency during the flowering period resulted in lower grain yield, which is very important for higher upland rice yields (Guimarães et al., 2011) .
Results and Discussion
Most of the local varieties presented higher yield than the commercial ones, and only the varieties 'Agulha' and 'Rosa 15' were not different from the commercial varieties, which reinforces the adaptation of the local varieties as well as the edaphoclimatic conditions of the region of cultivation of the experiment. The less productive varieties ('Agulha' and 'Rosa 15') were the ones that presented the lowest values for the number of panicles m 2 and thousand grains weight, components that can influence the varieties yield.
The average cycle of the varieties was 192 days until harvest, with variations of 180 days ('Piriquito') up to 206 days ('Cambará') ( Table  1 ). The characterization of the cycle of a rice variety is very relative, since this is an inherent characteristic of the variety, but can also be influenced by the environment (Menezes et al., 2011) , such as water and nutritional stresses, temperature, solar radiation, among others.
Regarding plant height, based on the classification of Fonseca et al. (2007) , the 'Agulha' variety and the commercial varieties 'Primavera' and 'Cambará' were classified as low size (mean height less than 80 cm). The varieties 'Gomes', 'Preto', 'Camilo' and 'Casca Roxa' as tall (mean height higher than 100 cm) and the other varieties as medium size (mean height of 80 to 100 cm) ( Table 1 ). In the organic system, plant height may be an important feature, since tall plants have an advantage in competition with weeds, however, they are more prone to lodge (Fageria, 2007) . Despite the observed diversity in size, no lodging problems were observed.
Thousand grain weight was the evaluated variable that presented the greatest diversity among the varieties. The 'Cambará' variety presented the lowest value (21.6g) and the 'Kinsel' the highest value (33.1g) ( Table 1) . Grain weight is one of the main agronomic variables related to grain yield (Ferrio et al., 2006) . High diversity in this character in upland rice cultivars was also observed by Bonow et al. (2007) .
According to Ribeiro et al. (2010) indirect selection in the primary components of grain production provides the identification of superior varieties. In addition, the nature of relations between characters, which correlate and indirectly influence of the yield, should be analyzed. However, simple correlation do not determine the relative importance of the direct and indirect influences of these variables on yield (Gondim et al., 2008) , only the intensity and direction of the relationship between two or more variables (Yadav et al., 2011) . Through path analysis it is possible to know in detail the influence of the characters involved in productivity (Silva et al., 2005) .
Estimates of the phenotypic and genotypic correlation coefficients for the evaluated variables allowed the evaluation of the magnitude and direction of the influences of one variable on the other. After track analysis, the concordance of the phenotypic and genotypic correlations with yield (Y) for most of the variables was observed. As for the magnitudes, the genotypic correlations were superior to the phenotypic correlations, however with values of close magnitude, reflecting the small environmental influence on the association of the variables and demonstrating the greater effect of the genotype on the evaluated variables. Regarding the yield components, all variables presented a positive phenotypic and genotypic correlation with yield, as well as direct and indirect positive effects (Table 2) . From the correlation estimation, it was observed that some components presented a greater favorable contribution.
The number of panicles m-² (NPM) was the variable that presented higher values for phenotypic (0.782) and genotypic (0.841) correlations and the higher direct effect on Y (Table 4) , and in both crop years the average was higher than the observed for the first crop year (1: 90 cm) (Table 1) . Even with plants with higher height, it was not observed problems with lodging.
As already observed in the varieties characterization, the thousand grain weight (TGW) was the characteristic that presented greater diversity between the varieties in the two harvests. In the second year of production, the -1 ). Averages followed by the same lowercase letter in the column are not different according to Scott-Knott´s test at 5% of probability; averages followed by the same capital letter within the same variable, in the line are not different according to the Tukey's test at 5% probability. 1 Different from the commercial variety -'Primavera' -according to Dunnet´s test at 5% of probability.
2 Different from the commercial variety -' Cambará, according to Dunnett´s test at 5% of probability. varieties averaged 27.7 g and the 'Gomes' variety produced heavier grains in the two cropping systems and during the third year of production, the average TGM was 28.9 g and the 'Camilo' variety presented the highest values, differing from the 1 st harvest, when the higher TGM was observed in the 'Kinsel' variety (Table 4) . Regarding the varieties, it was observed that the 'Piriquito' variety presented higher yields for the years of production and cropping systems. The varieties 'Gomes', 'Argentino' and 'Kinsel' presented higher yields during the 2 nd year of production, with adverse environmental conditions and with higher productivity when compared to commercial varieties during the same year, probably due to the greater rusticity of the cited materials. The varieties 'Agulha', 'Rosa 15', 'Camilo' and 'Caipira' presented good productive potential in both cropping systems during the 3 rd crop year, with favorable environmental conditions. In order to verify the relative contribution of each variable to the genetic dissimilarity, by the method proposed by SINGH (1981) , it was identified variability among the evaluated characters, being the TGM the character that presented the greater variation, and greater contribution to the divergence between the varieties, for both harvests and systems of cultivation.
By cluster analysis using the Tocher optimization method, the varieties were separated into distinct groups, according to the crop and cropping system (Table 5 ). For the 2 nd year of production, all varieties showed different behavior in the different cropping systems. However, during the 3 rd year of production, the varieties 'Caipira', 'Mato Grosso' and 'Rosa 15' (group 1) presented similar behavior in both cropping systems. In relation to the cultivation systems, the varieties 'Piriquito' (group 2), 'Primavera' (group 3) and 'Cambará' (group 3) presented similar behavior in conventional cultivation, and the varieties 'Caipira' and 'Rosa 15' (group 1) for the organic cultivation in the two crop years.
The local evaluated varieties presented satisfactory yield for both evaluated systems of production, showing their potential in the evaluated region. Although the varieties presented good levels of productivity, a high variability was observed in the two harvests, caused mainly by the climatic conditions.
The sowing time was one of the factors that influenced most the varieties yield due to the sensitivity of the plant to adverse environmental factors, especially regarding air temperature.
Thus, sowing must be carried out in a moment that allows the coincidence of the filling and maturation phases of grains with periods of low probability of occurrence of low temperatures.
The agronomic performance of the local varieties was efficient when grown in an organic system of production, which favors its maintenance and its high promising potential use, demonstrating a high genetic contribution to the evaluated agronomic variables. As it is an autogamous species, there are strong indications that within the population there is already genetic stability, and also because it has already undergone a selection process, realized by growers. 
